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Background: Urothelial bladder cancer (UBC) is the ninth most common cancer worldwide.
In Italy, the prevalence of the disease is approximately 10%, making it the fourth most prevalent
cancer in the country. The increase in prevalence requires continuous surveillance and care,
resulting in a significant burden on Italian National Health Service, making any improvement
to the strategy for diagnosing and treating this disease important to the medical and scientific
community. The aim of this study was to evaluate the UBC cost of illness in the Italian context,
collecting the total costs of the disease.

Methods: An economic analysis was carried out in the context of the National Health Service,
using data collected from six centers, in order to evaluate direct costs in terms of outpatient,
inpatient, and emergency care; pharmaceuticals and follow-up procedures; and indirect costs
in terms of productivity losses. Data were collected through aggregated form reports, focusing
on patients with an existing diagnosis of UBC who were treated in the last year. The Italian
Association of Medical Oncology (AIOM) guidelines were used to identify diagnostic and
therapeutic procedures. Statistical analysis was conducted to explore variations among centers.
Results: The weighted mean total annual cost per patient was € 3,591, where the cost for super-
ficial disease was € 3,252 and that for metastatic disease was € 606. The analysis confirmed
a proportional relation between disease severity and disability grade. The UBC cost of illness,
considering prevalence and incidence data coming from the 2016 AIOM/Italian Association of
Cancer Registries report, was € 1,187,036,344. Indirect costs accounted to 44%, represented
by estimated productivity losses.

Conclusion: Our analysis represents the first economic study of UBC in the Italian context,
as well as the first real-life evidence of the current therapeutic algorithm. This study opens the
possibility for further analysis on the indirect cost components that represent a great burden for
the society, especially for those in the severest stages of the disease with high disability grades.
Keywords: cost of illness, cost analysis, economic evaluation, urothelial bladder cancer, direct
costs, indirect costs

Introduction

Urothelial bladder cancer (UBC) is the ninth most common cancer worldwide.! In
2016, about 26,600 new cases were expected in Italy: 21,400 among men and 5,200
among women (11% and 3% of all incident cancers, respectively).?

UBC represents the fourth most common cancer in males, although with different
percentages by age groups: 6%, 10%, and 12% in the age groups 049, 50-69, and
over 70 years, respectively. In women, UBC is less common and is responsible for
1%, 3%, and 4% of all cancers in the same age groups, respectively. Trends indicate
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a statistically significant decrease in incidence among men
(—0.5% per year) and a slight increase among women (+0.1%
per year), while rates of mortality have decreased among
men (—1.5% per year) and have remained constant among
women. Trends appear to indicate an increase in prevalence.?

The prevalence of the disease is about 10%, representing
the fourth most prevalent cancer in Italy, with 253,853 cases
among men and 49,695 cases among women.>

In Italy, the 5-year survival rate is about 78%, which is
statistically higher than the European average (68.6%) and
the average in Northern Europe (73.0%).?

More than 90% of urothelial carcinomas consist of bladder
tumors that represent the primary cancer of the urinary tract,
which runs from the renal pelvis to the urethra.’ Smoking and
exposure to aromatic amines represent the possible risk fac-
tors.* UBC is generally not considered to be part of the family
of transmission neoplasms, even though it has been reported
to show a moderately higher risk in first-degree relatives.’

Early diagnosis is not predictable because of the lack
of specific signs or symptoms for bladder cancer. The most
common diagnostic sign is hematuria, which is frequent in
urinary infections. A combined diagnostic investigation of
cystoscopy with urine cytology is considered to be the best
practice.?

Clinical literature differentiates non—muscle-invasive
tumors, in which the disease is confined to the surface of
the inner lining of the bladder (Ta and Tis stages) or submu-
cosa (T1 stage), from tumors with invasion of muscle layer
(T2-T4 stages).®

According to the 2016 Italian Association of Medical
Oncology (AIOM) guidelines for UBC, the therapeutic
approach consists of different strategies based on the stage of
the disease: transurethral resection of the bladder (TUR-B),
intravesical chemotherapy or immunotherapy, cystectomy and
lymphadenectomy, systemic chemotherapy, and radiotherapy.

In the presence of non—muscle-invasive neoplasia, TUR-B
is considered the best treatment, with diagnostic and thera-
peutic intent. A second endoscopic resection (re-TUR-B),
to be completed within 2—6 weeks after the first, is recom-
mended in case of incomplete resection. About two-thirds of
patients relapse within 5 years.’ Intravesical instillation of
chemotherapy or immunotherapy with intravesical adminis-
tration of Bacillus Calmette Guérin (BCG) can reduce this
relapse rate.!

Radical cystectomy is the preferred treatment for muscle-
invasive tumors, although a selected percentage of patients
might be treated through bladder-sparing strategies combin-
ing radiotherapy with chemotherapy. Nevertheless, about
50% of patients may develop distant metastases, and there-

fore, several trials have explored the option of neoadjuvant or
adjuvant chemotherapy. Neoadjuvant chemotherapy (either
with cisplatin-gemcitabine or methotrexate-vinblastine,
doxorubicin and cisplatin [M-VAC] regimen) achieves a sur-
vival benefit of around 5% (P=0.003) and reduces the risk of
death by 14%.!'"!4Despite favorable results, this treatment is
not yet widely applied and is often replaced by a postoperative
adjuvant treatment, which appears to have more toxicity and
to be less effective in terms of survival benefit.

The first-choice treatment for patients with advanced
UBC (metastatic disease) is platinum-based chemotherapy,
with the evidence showing that cisplatin is somewhat superior
to carboplatin.

Many drugs have been tested in second-line studies, but
results are not entirely encouraging: low response rates, mod-
est median survival, and relevant toxicity. Among these, a
Phase 111 study with vinflunine versus placebo showed a mod-
est survival advantage for vinflunine (6.9 versus 4.6 months)."*

Recently, immunotherapeutic agents targeting the pro-
grammed cell death protein 1/programmed death-ligand
1 pathway (atezolizumab, nivolumab, pembrolizumab,
avelumab, and durvalumab) have shown interesting and
practice-changing results in several cancer types, such as
non-small cell lung cancer, melanoma, urothelial cancer,
and renal cancer.'?

The management of UBC has a high impact on overall
health care expenditure due to its complexity: from the high
rate of recurrences to monitoring and postsurgery reha-
bilitation costs. All of these aspects make any evaluation an
underestimate.?

According to the 2016 AIOM-Italian Association of
Cancer Registries report, the estimate of patients with UBC
requiring continuous care and assistance has risen in Italy
due to the increase in prevalence and reduction of mortality
rate, resulting in a significant burden on the Italian health care
system. Any improvements to strategies for diagnosing and
treating this disease are extremely important to the medical
and scientific community.

To date, no real-life data exists about the economic impact of
UBC as a cost of illness analysis in Italy. The aim of this study
was to evaluate the whole UBC cost of illness in the Italian
context, collecting and measuring the total costs of the disease.

Materials and methods

Design of the study

We planned an economic analysis across six Italian centers
in order to evaluate direct and indirect costs for the care of
2,781 patients affected by UBC from the perspectives of the
national health care system and the society. The main objec-
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tives of this study were to evaluate the cost of illness of this
specific tumor and to collect real-life data on patient manage-
ment. This analysis has been conducted on aggregated data;
therefore, no single-patient level data has been collected. For
this kind of analysis, IRB and authorization on the part of the
Ethics Committee are not requested. In particular, under the
terms of “Autorizzazione n. 9/2016, Articolo 6, Comma 2”
(available in Italian language and confirming the same role
as reported in “Autorizzazione n. 9/2013, Articolo 6, Comma
2” available also in English language), it is permissible to use
the results of research in aggregate form for the purpose of
communication and diffusion, including that which was in
the scope of this publication.”

Aggregated data collection was performed with a
bottom-up approach, focusing on patients with an existing
diagnosis of UBC who were taken in charge in the last 12
months.?>? In order to collect data, two different report forms
were developed: one was specifically oriented to capture
patient management data, and the second to collect data on
resource consumption linked to each therapeutic alternative.
According to the AIOM guidelines for UBC, patients were
divided into three different age classes and four different
disease severity stages (superficial disease, muscle-invasive
disease in fit patient, muscle invasive in elderly unfit patient,
metastatic disease) in report forms.””?* Report forms were
administered to clinicians (oncologists and urologists) in
order to collect costs data from each center.

Inclusion and exclusion criteria
Cost analysis was based on the following inclusion criterion:
patients with a diagnosis of UBC who were treated in the
center in 2016.

Excluded from the analysis were patients with severe
comorbidities such as cardiovascular disease and diabetes.

Direct costs

Direct cost analysis followed the gross-costing method and
focused on resource consumption in terms of outpatient,
inpatient, and emergency care, pharmaceuticals, and follow-up
procedures.’® Physician and specialist visits, drug treatments
and infusions, diagnostic examinations, and laboratory tests
were based on the 2013 National Tariff Nomenclator,*' while
hospitalization costs were evaluated on the basis of the national
Diagnosis-Related Group (DRG) system available from the
Italian Ministry of Health.??

Costs of drugs were based on the ex-factory price at net of
the temporary price reductions from the 2016 Pharmaceutical
Telematic Compendium and on the basis of the purchased
cost related to each center.*

Costs were divided between preoperative procedures,
specific treatments and postoperative tests, specialist visits,
rehospitalizations, and follow-ups. We focused on the follow-
ing main procedures: TUR-B, intravesical therapy, cystec-
tomy and lymphadenectomy, chemotherapy, and radiotherapy.

Indirect costs

Indirect costs were evaluated through a human capital approach
in terms of productivity losses, referring to the value of
working days lost because of UBC morbidity.>* UBC-related
lost working days were evaluated considering inpatient and
outpatient days (visits, laboratory tests procedures), collected
through the form report, and multiplied for average salary
estimation, according to official inflation rates and representing
a mean value for all of Italy (average earnings Bank of Italy,
2015) with the assumption that income reflects productivity.
Annual lost working days were calculated excluding holidays.**

Statistical analysis

All variables were analyzed using descriptive statistics, that
1S, mean, standard deviation, coefficient of deviation, median,
maximum, and minimum values. Results were reported as
costs per patient and total costs for each expected procedure
(including follow-up) and for different disease severity
stages. Further statistical analyses were conducted in order
to explore variations between centers.

Results

Patient distribution
Patient distribution is an important qualitative insight used
to characterize UBC subjects.

Figure 1A, B shows the patient distribution based on age
classes. As reported, the majority of the population is repre-
sented by subjects over 60 years old (74%), while younger
patients are fewer (22% for subjects 45—60 years old and 4%
for subjects under 45 years old).

Figure 1C, D shows the patient distribution based on
disease severity stages and indicates that the most significant
percentage of UBC patients (62%) is in the superficial dis-
ease stage. Following disease progression, muscle-invasive
percentage is 14% for cisplatinum-fit patients and 12% for
cisplatinum-unfit patients. Metastatic disease represents the
terminal stage and appears in 12% of subjects.

Direct costs

Figure 2A, B tracks the reported costs per patient by proce-
dures and related follow-up. All costs are reported in Euros
(2016) and include pretreatments as well as follow-up inter-
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Patient distribution based on age classes

Age classes, years Average
Under 45 4%
45-60 22%
Over 60 74%
Total patients 100%

Disease severity stage distribution

Disease severity stages Average
Superficial disease 62%
Muscle-invasive in “fit patient” 14%
Muscle-invasive in “elderly unfit

patient” 12%
Metastatic disease 12%
Total 100%

Figure | Distribution based on age classes and disease severity stages.
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Notes: (A and B) Patient distribution based on age classes. The majority of the population is represented by subjects over 60 years old (74%), while younger patients
are fewer (22% for subjects 45-60 years old and 4% for subjects under 45 years old). (C and D) Patient distribution based on disease severity stages. The most significant
percentage of urothelial bladder cancer patients (62%) is in the superficial disease stage, muscle-invasive percentage is 14% for cisplatinum-fit patients and 12% for cisplatinum-
unfit patients. Metastatic disease represents the terminal stage and appears in 12% of subjects.

vention costs. Considering the costs for drugs, the mean of
the cost per person for chemotherapy with high-cost drugs
is € 10,147, including first- and second-line chemotherapy.
Within this therapy, the major cost item is vinflunine. In
contrast, a complete scheme of chemotherapy with low-cost
drugs amounts to € 2,438 per person.

Cystectomy and lymphadenectomy are the most signifi-
cant procedures in terms of cost per patient, at a value of €
16,843, followed by radiotherapy (€ 11,687), TUR (€ 3,130),

BCQG intravesical therapy (€ 1,341), and mitomycin C intra-
vesical therapy (€ 1,189).

Figure 3A, B shows the UBC direct costs stratified by
disease severity stages. The weighted average of these costs,
based on patient distribution by disease severity stages,
highlights that cost for a patient with superficial disease is
€ 3,252, for a muscle-invasive and fit patient € 2,539, for a
muscle-invasive and unfit patient € 1,606, and for metastatic
disease is € 606.

submit your manuscript

436

Dove

ClinicoEconomics and Outcomes Research 2017:9


www.dovepress.com
www.dovepress.com
www.dovepress.com

Dove UBC in Italy
A
Procedures + follow-up Average Median Star_ld_ard Coeffl_clc?nt of Minimum  Maximum
deviation deviation
Intravesical chemotherapy €1,189 €977 €591 50% €460 €2,102
Intravesical therapy (BCG) €1,341 €1,099 €758 57% €479 € 2,652
Chemotherapy (first- and second-line €2438 €2474 €451 19% €1,862 €3,149
low-cost drugs)
TUR €3,130 € 3,061 €230 7% €2,930 € 3,487
Radiotherapy € 11,687 € 11,627 €775 7% €10,944 € 12,491
Cystectomy and lymphadenectomy € 16,843 € 16,041 €1,914 1% € 15,035 € 19,921
Chemotherapy (first- and second-ine ¢ 14 147 €10449  €1,200 13% €8,153  €11,640
with high-cost drugs)
B
€20,000
Intravesical chemotherapy
€16,843
& Intravesical therapy (BCG)
= €15,000
é Chemotherapy (first- and second-line
8 €11,687 low-cost drugs)
5 €10,147
S €10,000 TUR
[%2]}
[e]
) Chemotherapy (first- and second-line
with high-cost drugs)
€5,000 Radiotherapy
€2,438 €3,130
€1,189 €1,341 Cystectomy and lymphadenectomy
€0

Figure 2 Cost (€) per patient by procedures and follow-up.

Notes: (A and B) Reported costs per patient by procedures and related follow-up. All costs are reported in Euros (2016) and include pretreatments as well as follow-up
intervention costs. Considering the costs for drugs, the mean of the cost per person for chemotherapy with high-cost drugs is €10,147, including first- and second-line
chemotherapy. In contrast, a complete scheme of chemotherapy with low-cost drugs amounts to €2,438 per person. Cystectomy and lymphadenectomy are the most
significant procedures in terms of cost per patient, at a value of €16,843, followed by radiotherapy (€11,687), TUR (€3,130), BCG intravesical therapy (€1,341), and

mitomycin C intravesical therapy (€1,189).
Abbreviations: BCG, Bacillus Calmette Guérin; TUR, transurethral resection.

Cost of illness

Figure 4A—C shows the total costs in terms of cost of illness,
including direct costs (medical examinations, hospitaliza-
tions, tests and procedures, pharmacologic therapy) and
indirect costs (productivity losses). As shown in the figure,
the mean cost of illness per year per patient was € 3,591,
with productivity losses representing 44% of the whole cost.
Considering prevalence and incidence data (from 2016 AIOM
registers), the total cost of UBC is € 1,187,036,344, 56%
of which is direct costs. This cost analysis was performed
both from the perspectives of the National Health Service
and the society.

Discussion
UBC has a profound impact on the society due to the severe
impairment in quality of life for the affected people and the

substantial economic impact on both patients and the health
care system.

No significant studies on the economic burden of UBC in
Italy have been carried out due to the difficulty of collecting
real-life data and promoting studies for identifying the dynam-
ics of cost of illness trends based on the evolution of the epide-
miologic situation. Nevertheless, one study estimated the annual
economic cost of bladder cancer across the European Union,
identifying country-specific cancer costs using aggregate data
on morbidity, mortality, and health care resource use.*

Our national, multicenter, retrospective analysis on the cost
of illness of UBC in Italy was performed using the bottom-up
approach and allowed comparisons across different cost items.

The patient distribution in our analysis shows that the
majority of subjects are over 60 (74%), confirming that age is
arisk factor for this pathology (Figure 1A, B). Furthermore,
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A
Disease severity stages Weighted Median Star.ld.ard Coeffl_c |(-:~nt of Minimum Maximum
average deviation deviation
Superficial disease € 3,252 €4,584 €1,809 34% € 3,461 €8,141
Muscle-invasive in “fit patient” € 2,539 € 18,002 € 1,830 40% € 15,730 € 20,221
Muscle-invasive in "elderly unfi €1,606 €14124  €5707 43% €3208  €18,667
patient
Metastatic disease €606 €4,700 €2,718 53% €2,727 €10,384
Total € 2,001 € 8,402 €1,148 14% €6,588 €9,478
B
€5,000
Y €4500
5
= €4,000
o
o €3,500 € 3,252
o
2 €3,000
o €2,539
S €2,500
g €2,001
5 €2000 € 1,606
3 €1500
ey
2
§ € 1,000 €606
€0

® Superficial disease

m Muscle invasive in “elderly unfit patient”

m Total

Figure 3 Cost (€) per patient by disease severity stages.

B Muscle invasive in “fit patient”

B Metastatic disease

Notes: (A and B) Urothelial bladder cancer direct costs stratified by disease severity stages. The weighted average of these costs, based on patient distribution by disease
severity stages, highlights that cost for a patient with superficial disease is €3,252, for a muscle-invasive and fit patient €2,539, for a muscle-invasive and unfit patient €1,606,

and for metastatic disease is €606.

the distribution based on disease severity stages shows that
the percentage of patients with a superficial disease is higher
(62%) than the other stages, and that the percentage of
affected patients decreases with a proportional relation along
cancer progression. A small percentage (12%) of patients is
in the metastatic disease, associated with reduced survival
and high disability grade (Figure 1C, D).

The real-life analysis of patient pathways revealed a sub-
stantial uniformity in the management of patients with UBC in
the centers involved. Variability of the cost items is low and is
likely related to the different settings and charging systems of
individual procedures/treatments. TUR is the first treatment of
choice for superficial disease, followed by BCG or mitomycin
C intravesical therapy as adjuvant treatment. The average cost
per patient for these procedures is € 3,130, € 1,341, and €
1,189, respectively, including 1-year follow-up treatments.

Radical cystectomy and lymphadenectomy represent the
preferred treatment strategies for muscle-invasive patients

and are the first cost item with a great impact on the national
health care system (€ 16,843). However, the high cost of
this procedure is justified by its highly complex surgery
DRG, with complications and a threshold value of 43 days.
In order to improve survival probability, this radical surgery
may be preceded by neoadjuvant chemotherapy or followed
by adjuvant chemotherapy.

Metastatic disease is treated with M-VAC (methotrexate,
vinblastine, doxorubicin and cisplatin) first-line chemo-
therapy for cisplatinum-fit patients and with carboplatinum/
gemcitabine for unfit patients (€ 2,438). Second-line chemo-
therapy with vinflunine is a procedure with a profound impact
in terms of cost per patient (€ 10,147), as a result of the high
cost of the drug. Radiotherapy (€ 11,687 per patient) is a
less-adopted procedure because its adoption is not considered
efficacious for treating this specific tumor (Figure 2A, B).

UBC direct costs, stratified for disease severity stages,
show the most important differences along metastatic disease
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A
Cost of lliness
. All patients All patients .
Cost category Per patient (prevalence) (incidence) All patients (P+1)
Direct costs €2,001 € 607,285,979 €54,016,898 €661,302,878
Productivity losses € 1,590 € 482,790,222 € 42,943,245 € 525,733,467
Total € 3,591 €1,090,076,202 €96,960,143 €1,187,036,344
B
€ 8,000
€7,000
@ €6,000
§ €500
®
S €4,000
(0]
o
€ 3,000
€2,000
€ 1,000
€0
B Direct costs M Productivity losses
C

€ 1,400,000,000

€1,200,000,000

€1,000,000,000

€ 800,000,000

Cost of iliness (€)

€ 600,000,000

€ 400,000,000

€ 200,000,000

€0

All patients (P)

All patients (1) All patients (P+l)

® Direct costs ® Productivity losses

Figure 4 Cost of illness (direct cost and productivity losses).

Notes: (A—C) Cost of illness, including direct costs (medical examinations, hospitalizations, tests and procedures, pharmacologic therapy) and indirect costs (productivity
losses). The mean cost of illness per year per patient was €3,591. Productivity losses costs are €1,590. Considering prevalence and incidence data (from 2016 Italian
Association of Medical Oncology registers), the total cost of urothelial bladder cancer is €1,187,036,344. Data from AIOM report 2016: incidence 27,000, prevalence 303,548,

and incidence plus prevalence 330,548.
Abbreviations: P, prevalence; |, incidence.

subjects, indicating the complexity of clinical conditions
and high variability in chemotherapy regimen management.
In fact, second-line chemotherapy with vinflunine greatly
increases per-patient costs, resulting in a high impact of this
cost item.

The variability in costs related to the patient pathway and
different disease severity stages is mainly due to:

o (differences in the distribution of cases along the various
patient pathways;

ClinicoEconomics and Outcomes Research 2017:9
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e attractiveness of the center for certain procedures (such
as urologic surgery);

e differences in the application of therapeutic and surgical
protocols;

e differences in follow-up management.

Data from this study indicate that the weighted mean total
cost per year for a patient with UBC was € 2,001 across all
disease severity stages. Furthermore, data emerging from
this study highlight the need to obtain constant and thorough
clinical and economic information on the number and severity
of UBC cases, possibly collected in a prospective fashion.

Another important insight emerging from this analysis
is the complexity of patient management levels that requires
constant integrated multidisciplinary care between urologic
and oncologic assets.

Our results provide descriptive data on the patterns of
resource use and show that direct costs are higher than the
indirect costs. Indirect costs are based on the concept of
productivity losses, which can discriminate against people
with no market value, such as unemployed or retired persons.
In this study, we included working days lost for inpatient
and outpatient visits (20 days per subject), in line with those
reported in literature.®

Considering that direct costs data emerging from our
real-life analysis amount to € 661,302,878, the Italian cost
of illness is similar to the data reported by Leal et al.>* If one
also considers productivity losses, the total cost of disease
becomes € 1,187,036,344, suggesting the profound burden
that this pathology places on the society.

According to our analysis, the total annual UBC costs
account for 1.08% of Italian public health care spending for
2016 (€ 110.3 billion). Furthermore, direct costs per patient
(€2,001) represent 10% of the overall per capita health care
expenditure of all cancers (€ 114).%

There are some limitations to this study, and the results
are likely to underestimate total disease costs for various
reasons. First of all, direct health care costs did not include
general practitioner visits and out-of-pocket expenditures.
Furthermore, direct non-health care costs were not included
in the analysis.

Another possible bias concerns the choice of the centers in
which the analysis was conducted. Four of them are located in
the northern area and two in the southern area. This selection
may not be representative of the whole territorial distribution
of the affected population in Italy. However, centers were cho-
sen on the basis of excellence of their operational protocols.

Moreover, interregional mobility for cancer is a usual
phenomenon in Italy because of the major attractiveness of

excellent centers, such as those selected for this analysis.
Another limitation of analysis is the use of national tariffs
and DRG for evaluating direct costs related to the health
resources consumption, although this approach is widely
used as a good proxy of the real costs.>”

For the indirect cost estimation, productivity losses were
based on the hypothesis of 220 working days as a good
proxy of real life.** The costs of productivity losses could be
overestimated because of the high percentage of the elderly
or otherwise nonproductive population represented in this
study. Informal care costs were not included in this analysis.

Our analysis represents the first study of the economic
cost of illness of UBC in the Italian context, as well as the
first real-life evidence of the current therapeutic algorithm.
This study opens the possibility for further analysis of the
indirect cost components that represent a great burden for
society, especially concerning the stages of the disease asso-
ciated with a high disability grade, during which informal
care is necessary and the impact on quality of life is greater.

Additional studies are required to address the evidence
gaps concerning the effectiveness and cost-effectiveness of
existing treatment strategies, and to evaluate surveillance
technologies for UBC that can inform optimal resource
allocation for the management of the disease.
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